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I) ^ Responsive to communication(s) filed on 09 May 2005 . 

2a)D This action is FINAL. 2b)IE This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 
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4) E3 Claim(s) 18-25.32-42 and 47-50 is/are pending in the application. 
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5) [3 Claim(s) 18-22 and 47-50 is/are allowed. 

6) D Claim(s) 23-25 and 32-37 is/are rejected. 

7) S Claim(s) 38-42 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 10/09/2003 is/are: a)D accepted or b)EI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). • 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

II) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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a)D All b)D Some * c)Q None of: 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 
they do not include the following reference sign(s) mentioned in the description: 

"412" at page 9, line 21. 

"414" at page 9, line 23. 

"416" at page 9, line 29. 

"418" at page 9, line 31. 

"420" at page 10, line 2. 

"422" at page 10, line 3. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as 
either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes 
are not accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 
they include the following reference character(s) not mentioned in the description: 

Reference Number "415", "420", "425", "430", "435", and "440" in Fig. 4 
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Corrected drawing sheets in compliance with 37 CFR 1.121(d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1.121(b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

4. Claims 23-25 and 35-37 are rejected under 35 U.S.C. 102(a) as being anticipated 
by U. S. Publication 2002/0152056 to Herzog et al. 

With respect to claims 23 and 35, Herzog et al. disclose a method for diagnosing 
faults in a monitored system, comprising the steps of: comparing for similarity monitored 
parameter data from said system to reference parameter data characteristic of known 
behavior of said system (paragraphs 0010 and 0023); generating estimates of the 
monitored parameter data based on the similarity comparison (see paragraph 001 1); 
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generating alerts in response to a comparison of said estimates to said monitored data (see 
paragraphs 0007 and 0069); and identifying an impending failure mode in said system by 
matching said parameter alerts with at least one reference alert pattern associated with 
said failure mode (see paragraphs 0007 and 0023). 

As to claims 24 and 36, Herzog et al. also disclose performing a sequential 
probability ratio test on at least one parameter (see paragraph 0069). 

As to claims 25 and 37, Herzog et al. also disclose producing an alert when the 
difference of an estimate and corresponding monitored data exceeds a selected threshold 
(see paragraph 0075). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Publication 2002/0152056 to Herzog et al. in view of U. S. Patent No. 6,393,373 to 
Duyar et al. 

Herzog et al. disclose a method for diagnosing faults in a monitored system, 
comprising the steps of: comparing for similarity monitored parameter data from said 
system to reference parameter data characteristic of known behavior of said system 
(paragraphs 0010 and 0023); generating estimates of the monitored parameter data based 
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on the similarity comparison (see paragraph 001 1); differencing the estimates and the 
monitored data to generate residual data (see paragraph 0068). 

Herzog et al. do not disclose comparing for similarity the residual data to 
reference residual data associated with a failure mode, as a diagnostic indication of said 
failure mode. 

Duyar et al. teach comparing for similarity the residual data to reference residual 
data associated with a failure mode, as a diagnostic indication of said failure mode (see 
col. 9, line 63 to col. 10, line 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Herzog et al.'s method to include comparing for similarity 
the residual data to reference residual data associated with a failure mode, as a diagnostic 
indication of said failure mode, as taught by Duyar et al., in order that a fault can be 
indicated. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Cribbs et al. disclose a system and method for analyzing an anomalous condition. 

Klein discloses a vibrational analysis system diagnosis the health of a mechanical 
system by reference to vibration signature data from multiple domains. 

Jaw et al. disclose a method for detecting a fault in a physical system using a 
model of the physical system and calculates estimated dependent variables or conditions 
for the system using substantially only independent variables that are measured from the 
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system using hardware redundancy or selected based on their better measurement 
reliability. 

Smith, Jr. et al. disclose techniques for monitoring a machine for significant 
deviations from normal operations include collecting, at a first processing element, sensor 
data about the machine. 

Parlos et al. disclose a method and system for early detection of incipient faults in 
an electric Motor. 

Hooks et al. disclose an equipment module being analyzed through the use of an 
array of failure probability values. 

DiMaggio et al. disclose vibration and tachometer measurements being used to 
assess the health of rotating equipment to compute and store two sided cepstrum 
parameters used to compare the engine performance to a class of engines for determining 
out-of-family performance indicating the healthy or defective nature of the engine under 
test. 

Wang et al. disclose a machine fault diagnostic system to help ensure effective 
equipment maintenance. 

Blumenthal et al. disclose a control device and associated methodology select 
from at least two on-line sensors to assure an accurate and reliable feedback input to 
control the heat treating conditions within a furnace. 
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Allowable Subject Matter 

8. Claims 38-42 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. Claims 18-22 and 47-50 are allowed. 

10. The following is a statement of reasons for the indication of allowable subject 
matter: 

U. S. Publication 2002/0152056 to Herzog et al. is the reference closest to the 
claimed invention. Herzog et al. disclose a method for diagnosing faults in a monitored 
system, comprising the steps of: comparing for similarity monitored parameter data from 
said system to reference parameter data characteristic of known behavior of said system; 
generating estimates of the monitored parameter data based on the similarity comparison; 
generating alerts in response to a comparison of said estimates to said monitored data; 
and identifying an impending failure mode in said system by matching said parameter 
alerts with at least one reference alert pattern associated with said failure mode. However, 
Herzog et al. do not teach a monitoring apparatus for diagnosing faults in a system, 
comprising: a kernel-based non-parametric model responsive to monitored parameter 
data from said system for generating estimates of the monitored parameter data; an alert 
module disposed to produce parameter alerts in response to a comparison of said 
estimates to said monitored data; and a failure identification module for identifying an 
impending failure mode in said system by matching said parameter alerts with at least 
one reference alert pattern associated with said failure mode. 
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U. S. Publication 2002/0152056 to Herzog et al. is the reference closest to the 
claimed invention. Herzog et al. disclose a method for diagnosing faults in a monitored 
system, comprising the steps of: comparing for similarity monitored parameter data from 
said system to reference parameter data characteristic of known behavior of said system; 
generating estimates of the monitored parameter data based on the similarity comparison; 
generating alerts in response to a comparison of said estimates to said monitored data; 
and identifying an impending failure mode in said system by matching said parameter 
alerts with at least one reference alert pattern associated with said failure mode. However, 
Herzog et al. do not teach a diagnostic monitoring apparatus for a sensor-instrumented 
system selected from a process and a machine, comprising: an operational model module 
for modeling said system and generating estimates for said sensors in response to 
receiving actual values of said sensors; a differencing module for generating residual 
signals from said estimates and said actual values; a reference library for storing failure 
modes and associated residual data values; and a failure mode recognition engine 
disposed to compare generated residual signals with said residual data values to select 
and output a recognized failure mode for said system; and including all of the other 
limitations in the respective independent claims. 

Contact Information 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carol S. W. Tsai whose telephone number is (571) 272- 
2224. The examiner can normally be reached on Monday-Friday from 8:30 AM to 5:00 
PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on (571) 272-2216. The fax number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 886-217-9197 (toll-free). 
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